Background {#Sec1}
==========

Many studies have shown that depression has an important influence on a patient's health-related quality of life \[[@CR1]--[@CR6]\]. Health-related quality of life is often a main outcome parameter in economic evaluations of health care interventions (i.e., cost-utility analysis). However, there is no agreement on who should value the health state's quality of life: the general population, the patient, or some other rater group (e.g., health professionals) \[[@CR7]\].

We are aware of only one study on depression comparing a patient population with general population's valuation of a hypothetical health state \[[@CR8]\]. This study found that patients reported lower preferences---indicating that patients perceived depression worse than the general population---and there was a trend for a decreasing preference as the depression severity of the patient increased \[[@CR8]\]. This seems in contradiction to previous research on other disorders: many studies showed a general tendency that general population scored higher preferences for a health state than patients \[[@CR7]\], and others concluded that overall there are no significant differences \[[@CR9]\]. In this study, we compare the view of a depressive patient versus general population group on a hypothetical depression health state.

Method {#Sec2}
======

Recruitment of participants {#Sec3}
---------------------------

Data were collected in a screening to recruit participants for a trial study on depression treatment \[[@CR10]--[@CR12]\]. A random selection of inhabitants in the Southern part of the Netherlands (age 18--65) was sent an invitation letter with unique login codes to complete a screening questionnaire via the Internet.

Creation of the health state descriptions {#Sec4}
-----------------------------------------

For this study, three hypothetical depression states were created: (1) mild, (2) moderate, and (3) severe depressive complaints. The hypothetical states were described by means of the DSM-IV criteria \[[@CR13]\] and created based on data of the first 8,916 screening respondents: It was assessed whom of them had depressive complaints (i.e., a cutoff score of 4 on the Beck Depression Inventory for Primary Care \[[@CR14]\] and having complaints for at least 3 months), and their data regarding the nine depression complaints according to the DSM-IV criteria and severity of depression (complaints and severity assessed by the Diagnostic Inventory for Depression \[[@CR15], [@CR16]\]) were used to compile the three different hypothetical depression states. The hypothetical mild depression state was composed of the four most prevalent complaints of screening respondents with mild complaints (*n* = 140). The hypothetical moderate depression state was composed of the six most prevalent complaints of screening respondents with moderate complaints (*n* = 260). The hypothetical severe depression state was composed by all DSM-IV depression complaints \[[@CR13]\].

Valuation procedure {#Sec5}
-------------------

Respondents were only presented one of the health states of Table [1](#Tab1){ref-type="table"}. After a description and explanation of the questionnaire, the respondent was asked to fill in the EuroQol 5D (EQ-5D) for that hypothetical health state. The EQ-5D consists of five health state dimensions (mobility, self-care, usual activity, pain/discomfort, and anxiety/depression) on which the respondent has to indicate the health state choosing from three levels (no problem, some problems, and major problems) \[[@CR17], [@CR18]\]. A last question of the EuroQol is a visual analogue scale (VAS) thermometer ranging from 0 (worst) to 100 (most optimal) on which respondents have to indicate how good or bad the health state is. Due to limitations of the computer system, an adjusted version of the VAS was used, being a rating scale (RS) question to give a rating from 0 to 100.Table 1Hypothetical health state descriptions*Health state description of severe depression*A person is having/suffering from severe depressive complaints. Almost daily he is having a depressed mood and almost no interest or pleasure in (almost) all activities. Besides, he is having the following complaints: Problems with appetite or changes in weight Problems with sleeping Restlessness or being inhibited Fatigue, loss of energy Feelings of worthlessness or excessive guilt Diminished ability to think or concentrate, indecisiveness Recurrent thoughts of death or suicide*Health state description of moderate depression*A person is having/suffering from moderate depressive complaints. Almost daily he is having a depressed mood. Besides, he is having the following complaints: Problems with sleeping Restlessness or being inhibited Fatigue, loss of energy Feelings of worthlessness or excessive guilt Diminished ability to think or concentrate, indecisiveness*Health state description of mild depression*A person is having/suffering from severe depressive complaints. Almost daily he is having a depressed mood. Besides, he is having the following complaints: Restlessness or being inhibited Fatigue, loss of energy Diminished ability to think or concentrate, indecisiveness

Defining general population and patient subgroups {#Sec6}
-------------------------------------------------

General population and patient subgroups were created according to two different perspectives: A division was made on depression severity measured by a standardized questionnaire and on the participant's self-perceived duration of complaints.

Depression severity was measured with the Beck Depression Inventory Second Edition (BDI-II) \[[@CR19]--[@CR21]\]. For patients diagnosed with depression, a BDI-II score of 0--13 is categorized 'minimal', 14-19 'mild', 20-28 'moderate severe', and 29-63 'severe' depression \[[@CR21]\]. Based on these cutoff scores, we divided four groups: (0) no complaints (i.e., the general population) and (1) mild, (2) moderate, and (3) severe complaints.

The self-perceived duration of depressive complaints (SPDD) was measured by the question: Are you suffering from sadness or depression? According to the answers on this question, three subgroups were divided: (0) no complaints (i.e., the general population), (1) depressive complaints up to about 3 months, and (2) depressive complaints for longer than 3 months.

Analysis {#Sec7}
--------

Analyses are preformed on the BDI-II-based subgroups and on the SPDD-based subgroups. First, the socio-demographic characteristics of the subgroups were evaluated (mean and standard deviation, or percentage scores). Secondly, differences between subgroups on the Euroqol dimensions are assessed by the Chi-square test. Thirdly, the RS scores of the subgroups are evaluated (mean score and standard deviation) and differences between subgroups are tested by the Mann--Whitney test (*P* \< 0.05).

Results {#Sec8}
=======

Study participants {#Sec9}
------------------

In total, 2,101 respondents completed the questionnaire, of which 670 of were presented the severe health state, 691 the moderate, and 740 the mild health state. Tables [2](#Tab2){ref-type="table"} and [3](#Tab3){ref-type="table"} present the baseline characteristics of these participants per subgroup. The results indicate that subgroups without depressive complaints have relatively more male, employed, higher educated respondents with partner as opposed to the subgroups with depressive complaints.Table 2Socio-demographic characteristics of the BDI-II-based subgroupsHypothetical severe depression stateHypothetical moderate depression stateHypothetical mild depression stateNo complaintsComplaints BDI 14-19Complaints BDI 20-28Complaints BDI 29-63No complaintsComplaints BDI 14-19Complaints BDI 20-28Complaints BDI 29-63No complaintsComplaints BDI 14-19Complaints BDI 20-28Complaints BDI 29-63N465746368513665755526786769Sex, male (%)46.935.146.033.846.848.542.130.940.938.534.336.2Age, M (SD)44.1 (12.8)44.4 (13.9)44.2 (11.3)41.8 (12.8)44.2 (12.7)43.3 (12.2)41.7 (12.5)39.6 (12.8)42.7 (13.8)44.0 (13.0)42.9 (12.6)43.1 (13.6)Education^a^ Low (%)13.317.622.232.410.19.112.320.012.021.817.927.5 Medium (%)43.958.155.650.048.356.157.949.146.250.056.750.7 High (%)40.624.319.010.339.834.828.129.141.125.623.917.4Partner^a^ Yes (%)75.366.266.763.276.662.157.949.171.371.870.156.5 No (%)23.431.130.232.422.436.440.445.527.025.628.442.0Employed^a^ Yes (%)86.982.465.142.688.778.861.445.586.378.264.256.5 No (%)8.413.519.042.66.210.636.845.57.811.531.334.8*M* mean, *SD* standard deviation, *BDI*-*II* beck depression inventory second edition^a^The remaining category 'else' is not presented in the tableTable 3Socio-demographic characteristics of the SPDD-based subgroupsHypothetical severe depression stateHypothetical moderate depression stateHypothetical mild depression stateNo complaintsComplaints ≤3 monthsComplaints ≥4 monthsNo complaintsComplaints ≤3 monthsComplaints ≥ 4 monthsNo complaintsComplaints ≤3 monthsComplaints ≥4 months**N**362126182372150169418144178Sex, male (%)46.738.143.447.042.044.441.438.936.0Age, M (SD)45.4 (12.6)40.4 (12.9)43.4 (12.7)44.8 (12.4)40.4 (13.3)43.5 (12.4)43.3 (13.8)40.0 (13.2)44.3 (13.0)Education^a^ Low (%)14.618.319.210.810.711.811.718.819.7 Medium (%)45.039.756.648.748.054.444.053.552.8 High (%)39.037.320.939.039.332.543.526.424.7Partner^a^ Yes (%)78.565.964.380.460.062.172.066.068.0 No (%)20.430.233.518.838.734.926.131.930.9Employed^a^ Yes (%)86.777.867.691.182.062.185.484.066.9 No (%)8.616.720.95.110.729.68.69.725.3*M* mean, *SD* standard deviation, *BDI*-*II* beck depression inventory second edition^a^The remaining category 'else' is not presented in the table

Differences in Euroqol domain scores {#Sec10}
------------------------------------

The *P*-values of the Chi-square tests show significant differences between the subgroups' scores on the EQ-5D domains for all three hypothetical depression health states. The higher the BDI-II score or the longer the duration of complaints according to the SPDD of the subgroups' respondents, the more problems are reported on the domains 'usual activities', 'pain/discomfort', and 'anxiety/depression'. For the domain 'self-care', there were only significant differences between the SPDD-subgroups, whereby subgroups with a longer duration of complaints report less problems on this domain compared to subgroups without depressive complaints or a shorter duration of complaints. The subgroups do not show significant differences on the domain 'mobility'.

Differences in RS {#Sec11}
-----------------

Tables [4](#Tab4){ref-type="table"} and [5](#Tab5){ref-type="table"} present the mean RS outcomes for each hypothetical health state. Results indicate that a more severe health state is given relatively lower RS scores compared with a less severe hypothetical depression state. The RS outcome for the severe health state description does not differ significantly between the subgroups. Although Table [4](#Tab4){ref-type="table"} shows a trend toward significance when comparing the severely depressed subgroup with the subgroup with mild complaints (*P* = 0.051) or the subgroup without complaints (*P* = 0.053). Within the BDI-II-based subgroups, the following significant differences were found: For the moderate health state description, the outcomes of the severely depressed subgroup (BDI-II 29-63) differ significantly from all other subgroups (all *P* \< 0.05). For the mild health state description, the RS outcomes from the severely depressed subgroup (BDI-II 29-63) and the moderately depressed subgroup (BDI-II 20-28) differ significantly from the subgroup without complaints and from the subgroup with mild complaints (BDI 14-19).Table 4Comparing the BDI-II-based subgroups' ratings of the hypothetical health statesHypothetical depression statesRS M (SD)Mann--Whitney *P*No complaints (0)Complaints BDI-II 14-19 (1)Complaints BDI-II 20-28 (2)Complaints BDI-II 29-63 (3)0 vs. 11 vs. 22 vs. 30 vs. 20 vs. 31 vs. 3Severe48.20 (31.18)48.26 (27.33)41.43 (24.50)39.60 (23.94)0.9920.1420.6720.1260.0530.051Moderate55.66 (24.08)55.50 (19.83)53.86 (16.61)41.80 (20.46)0.9340.3720.002\*0.4950.000\*0.000\*Mild60.72 (21.80)58.00 (19.73)50.04 (13.44)44.58 (20.65)0.3340.001\*0.0910.000\*0.000\*0.000\**M* mean, *SD* standard deviation, *RS* rating scale, *BDI*-*II* beck depression inventory second edition\* *P* \< 0.05Table 5Comparing the SPDD-based subgroups' ratings of the hypothetical health statesHypothetical depression statesRS M (SD)Mann--Whitney *P*No complaints (0)Complaints ≤3 months (1)Complaints ≥4 months (2)0 vs. 11 vs. 20 vs. 2Severe48.74 (32.02)44.29 (28.17)44.30 (25.21)0.1530.9620.150Moderate55.75 (24.94)56.80 (20.70)49.26 (20.34)0.7140.002\*0.003\*Mild60.89 (21.74)57.17 (21.61)51.72 (19.37)0.1300.008\*0.000\**M* mean, *SD* standard deviation, *SPDD* self-perceived duration of depressive complaints, *RS* rating scale\* *P* \< 0.05

Within the SPDD-based subgroups, the following significant differences were found: For the moderate health state description, the RS scores of the subgroup with complaints ≥4 months differ significantly from the subgroup with complaints ≤3 months (*P* = 0.002) and from the subgroup without complaints (*P* = 0.003). For the mild health state description, the RS outcomes of the subgroup ≥4 months as well differ significantly from the subgroup with complaints ≤3 months (*P* = 0.008) and from the subgroup without complaints (*P* = 0.000).

Discussion {#Sec12}
==========

People with a higher severity or longer duration of depressive complaints value depression health states worse compared with people with less severe complaints, a shorter duration, or no depressive complaints. Moreover, the discrepancy in valuation of a health state between different subgroups changes according to the severity of the health state described, which might be explained by identification with the health state described: There seems to be a relation between the severity of the respondents' own depression complaints and the severity of the hypothetical health state description to be valued. The point from which on groups differ in the valuation of the description changes with the severity of complaints described. For the mild health state description, a significant difference from the general population RS score is found for respondents with at least moderate complaints; for the moderate health state description, this difference is found for respondents with at least severe complaints; and for the severe health state description, this difference is not found for any subgroups. This might indicate that those with at least moderate complaints recognize themselves in the description of mild depression, and those with severe complaints recognize themselves in the description of moderate depression, while the description of severe depression might be too severe for identification in all subgroups.

The fact that differences were also found between the SPDD-based patient subgroups might be related to the aspects of adaptation, response shift, or shift in internal standards. These aspects are often given as explanations for differences in valuations between a patient and general population \[[@CR22]\]: Patients who experience complaints for a longer period of time might have more adaptation or shifted further opposed to those who only recently started to experience the health complaints.

A limitation of this study is that we did not assess the contribution of severity and duration simultaneously. We found large Spearman correlations between the SPDD and BDI-II variables subdivided into the subgroup categories presented in this study (*r* = 0.684, 0.600, and 0.641 for, respectively, the severe, moderate, and mild health state description). However, since each severity category can be combined with each duration category, integrating the severity and duration categories would imply a larger number of subgroups and lead to some very small subgroups.

We thank Esther de Graaf, Annie Hendriks and Greet Kellens for their assistance in recruitment and data-collection, and Rosanne Janssen for the development of the infrastructure for online data-collection. This study collected data within the screening for a trial financed by ZonMw (Netherlands Organisation for Health Research and Development; project number 945-04-417), research institute EPP and research institute CAPHRI. Municipalities Eijsden, Meerssen, Sittard-Geleen, Valkenburg and Maastricht sponsored the trial study. The study sponsors had no role in the design of the study; in the collection, analysis, and interpretation of the data; in the writing of the report; and in the decision to submit the article for publication.

**Conflict of interest** All authors declare that they have no conflicts of interest.

**Open Access** This article is distributed under the terms of the Creative Commons Attribution Noncommercial License which permits any noncommercial use, distribution, and reproduction in any medium, provided the original author(s) and source are credited.
